China, the world's most populated country with more than 1.3 billion people, has the world's second largest area of rice paddy, which accounts for 19% of the world rice area. Rice cultivation, representing about 28% of the total national grain crops area and contributing 38% of the total grain production, is widely distributed across a vast area spanning wide ranges of temperate, subtropical and tropical climates. In accordance with the general trend of global climate change, surface air temperature in China has increased by 1.1℃ over the last 100 years. More significant increase occurred in the recent 50 years. Model predictions have suggested that the surface air temperature in China will probably increase by 1.5-2.8℃ by 2030, and 2.3-3.3℃ by 2050. The objective of this study is to make a primary assessment of climate change impact on rice production in China from 1961 to 2005, so as to take appropriate adaptation measures for future climate change. Daily temperature in some 300 meteorological stations across rice cultivation area in China was used to estimate the dates of safe sowing and safe heading. The dates of safe sowing and safe heading are defined as the time when the mean daily temperature is consistently above 10℃ with 80% probability and above 20℃ for three successive days in the late season, respectively. The accumulated temperature (>10℃) was computed from safe sowing to heading for each station. Analysis of rice growing season indicated that, on average, the safe sowing time advanced 3-6 days and the safe heading time delayed 2-9 days during 1991-2005 compared with those during 1961-1980. Accordingly, the period from safe sowing to heading increased by 5 days in double rice area at latitudes between 20°N and 30°N, 8 days and 12 days in single rice area in Central China at latitudes between 28°N and 34°N and in Northeast China at latitudes between 39°N and 48°N, respectively. The accumulated temperature (>10℃) from safe sowing to heading increased by 100-300℃·d. Rice productivity in China has been increased over the last 45 years. The amount of grain yield reached 180.6 million tons in 2005. This increase may be partly attributed to the extended length of rice growing season, while it is hard to identify because the application rates of synthetic fertilizer increased during the same period. However, regional assessment may help us to understand the impact of climate change on rice production. Single rice (one harvest per year) is planted in Northeast China (Heilongjiang, Jilin and Liaoning Province). Injury due to low temperature is a major limiting factor in this region. The air temperature increased by approximately 0.5℃/10-yr from 1981 to 2005, which not only increased the accumulated temperature (>10℃) for rice growth, but also reduced the low-temperature injury to rice plants. Analysis of the daily mean temperature indicated that the accumulated temperature (>10℃) from safe sowing to heading increased by 9% and the days of air temperature below 20℃ in rice heading decreased by about 45% during 1986-2005 in contrast with that during 1961-1985. The rice grain yield increased with an annual rate of approximately 70kg/ha during 1986-2005. Moreover, the northward expansion of rice-planting has been occurred since the early 1980s. The rice-planted area was about 0.85Mha in the early 1980s while jumped greatly to 3.07Mha in 2005, accounting for 10.7% of the national rice-planted area. Double rice cropping system (two harvests of rice per year) has been dominant in Jiangxi Province, located at latitudes between 24°29' N and 30°05'N and longitudes between 113°34'E and 118°29'E. The rice grain yield increased with an annual rate of approximately 50kg/ha during 1982-2005. Analysis of datasets from fourteen agrometeorological stations in Jiangxi Province where the application rates of fertilizer were similar from 1982 to 2005 suggested that the early-rice grain yields per unit area increased as the safe sowing time advanced, and that the total grain yields of early-rice plus late-rice were positively correlated with the accumulated temperature (>10℃) from safe sowing to heading. No significant trend in the frequency of high temperature (>35℃) at anthesis was found over the 24 years. The high temperature (>35℃) is recognized to induce spikelet sterility. A further investigation indicated that the variety renewal of rice in this province was practiced to adapt the increasing temperature.
